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ABSTRACT
Cloud computing offers the possibility to compose application landscapes with services from different cloud service providers.
These application landscapes tend to change over time in their service composition, mainly based on the fact that requirements
to the application landscape are changing, too. Therefore, the question arises, what happens if some services of the application
landscape have to be transferred from one service provider to another. In this scenario, the particular service has to be returned
to a service provider and has to be replaced by a service from another service provider. This return and replace-scenario
involve multiple aspects on the system level, the data level, and the business process level. Current industrial practice show,
that there are no satisfying solutions for this scenario. This paper investigates the return aspects of IT services in the case of
cloud-based logistics application. By following the SCOR model, every section of the supply chain management process is
explored. Based on this, recommendations for further investigations and practical applications are given.
Keywords:

Cloud Computing, Logistics, Service Management, Exploratory Study
INTRODUCTION

The paradigm of cloud computing offers the chance to build business applications, which are composed of several components,
some of the coming from “the cloud” [1]. For example, there might be a CRM (customer Relationship Management)
application which comes from application provider A. This CRM application might be extended by a logistics module coming
from application provider B and an address verification application coming from application provider C (see figure 1).
Practitioners and scientists agree that the orchestration of application modules is a promising method to obtain highly dynamic,
purpose-oriented business applications [2].

Figure 1: Composite cloud-based business application
But concerning the entire life cycle of a product, which also is effective for business application, the questions arise, how to
deal with a composite, cloud-based business application at the end of the product lifecycle. A typical product lifecycle consists
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of five distinct phases: plan, source, make, deliver and return [3]. In general, “return” means that the product will be returned
either to the producer of the product due to some service agreements or legal restrictions or to some kind of clearing instance.
This meaning of “return” holds true and is easy to understand when we are dealing with for tangible goods. Looking to IT
services, the picture of “return” is still foggy and needs to be discussed to clarify what is the meaning of “return” in case of
cloud-based business applications and their components.
The overall question is: what does “service return” in the context of cloud-based solutions mean on an organizational and
technical level? How can a return process be modeled according to the requirements of cloud computing for agile, on-demand
business applications? This question has to be investigated. Aim of this work is to explore relevant issues for the return process
in cloud-based, composed business applications to understand the full product life-cycle and to guide research and practice in
relevant aspects which have to be considered in business application development. The paper is structured as follows: Section
2 provides an overview on the research background highlighting the term Cloud Computing with a focus on cloud computing
for logistics, followed by a paragraph explaining the research approach and the aim of the paper. Section 3 provides a view on
the market for cloud solutions for logistics. It presents examples from the market on successful transition of enterprises
towards a cloud-based architecture to their logistics systems showing that cloud computing has more aspects than the technical
aspect. Section 4 describe how does the Supply Chain Operations Reference (SCOR) model been used in this work. The main
focus of the paper is to highlight the problems which face companies when they decide to move from cloud provider to another,
and this step belong to the last process of the SCOR five processes, the return process. The paper closes with a short
conclusion and a research outlook.
RESEARCH BACKGROUND
Cloud Computing
In many industries, cloud computing practice has attracted much attention [4] and is an issue that is usually placed much
attention from IT managers in companies’ needs. The term “Cloud Computing” goes back to a collaboration announcement
between Google and IBM [5]. Before this time, several other technologies were discussed in the market which may be handles
as predecessors of the term Cloud Computing like “Grid Computing” [6], “Computer in the Cloud” [7] or “Dreaming in the
Cloud” [8]. An actual definition of “Cloud Computing” is given by Buyya: “A Cloud is a type of parallel and distributed
system consisting of a collection of inter-connected and virtualized computers that are dynamically provisioned and presented
as one or more unified resource(s) based on service-level agreements established through negotiation between the service
provider and customers.” [9]. Mell & Grance from the National Institution of Standards and Technology (NIST) defined Cloud
computing as “a model for enabling ubiquitous, convenient, on-demand network access to a shared pool of configurable
computing resources (e.g., networks, servers, storage, applications, and services) that can be rapidly provisioned and released
with minimal management effort or service provider interaction” [10]. Breaking down these rather complex definitions, Cloud
Computing can be described as the delivering of infrastructure, platform and software in a service model based on a
pay-per-use model provided to the customer [11]. In the market, this differentiation is denoted as Infrastructure as a Service
(IaaS), Platform as a Service (Paas) and Software as a Service (SaaS).
Infrastructure as a Service (IaaS) is characteristic of the flexible and adaptive use of IT resources. One example is the use of
virtual servers or storage (Remote Storage) from the cloud, which can be provided dynamically through virtualization. The
cloud software infrastructure layer provides resources to other higher-level layers [12]. An additional level of abstraction is
Platform as a Service (PaaS). Instead of a virtual infrastructure, software platforms will be provided if required. Thereby
integrated runtime and development environments are provided as a service. A known representative is the Google App Engine
[13]. At the application level services are offered (SaaS). Users can access the hosted cloud services. SaaS will be defined as a
method for deployment of software applications available in the Internet as a service. A typical scenario is the access via
Internet browser. In the narrow sense of the term "Service" functionality can also be accessed via a "web service" interface.
Thus, the integration of external services into own applications is possible [14]. The layer provides a nice alternative to the use
of local applications. Examples of this are typical office applications such as Word, which are installed as desktop applications
on a remote computer.
In one of its last studies, IBM claims that the use of cloud computing will be more than double until 2014 [15]. Another recent
study by Sterling Commerce, a software provider from Duesseldorf, Germany, showed that 87% of senior IT managers in
Germany plan the move to cloud-based information systems in the B2B sector [16]. Main driver according to the survey is the
reason of cost pressure: most companies promise a cost reduction through the use of cloud-based IT-structures due to a
usage-based billing for services. Other aspects are also better use of their own IT staff, a reduction of manual processes and
improve transparency of processes. Emphasis in the consideration of cloud-based systems lies in the areas of security and trust
[17].
Cloud Computing for Logistics
Jonsson & Mattsson defined logistics as "the planning, organization, and control of all activities in the material flow, from raw
material until final consumption and reverse flows of the manufactured product, with the aim of satisfying the customer’s and
other interest party’s needs and wishes i.e., to provide a good customer service, low cost, low tied-up capital and small
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environmental consequences" [18]. In logistics, there exist highly branched communication structures between the different
market participants. From this arises obviously the question whether cloud architectures are appropriate to optimize these
communication structures. A survey by the Fraunhofer Innovation Cluster Cloud computing in logistics actually about 64% of
all surveyed companies can imagine using logistics software that is not installed locally in the house, but on servers which are
available on the Internet [19]. Therefore, willingness to engage such technologies constructively seems to be present. Larger
companies (250 employees or 50 million € sales per year) have already been predominantly in the outsourcing experience of
data and processes, whereas in small and medium enterprises this is rather less the case. In summary, it can be seen, therefore,
that to depict the willingness to realize logistical processes and their corresponding data in a cloud architecture typically exist
already in by large companies, but small and medium-sized enterprises rather not. This may have its origin, that large
companies are able to build up effective information system structures and to operate them accordingly, small and
medium-sized companies typically have neither the financial nor human resources to realize this. Exactly to these aspects,
solutions based on a cloud architecture that offers both financial benefits as well by providing services, independence of their
IT knowledge achieved. It is expected that this will just be increased by the impact of the financial crisis on the logistics
market to expand solutions based on SaaS (Software as a Service) or Cloud architecture for small and medium-sized
enterprises [20].
A study by IDC shows that the expected growth of cloud technology in logistics. Small and medium enterprises will
significantly benefit from this technology, especially as regards the cash flow. IDC expects an increase of 19% by 2012 for the
market of SaaS applications for Supply Chain Management [21].
Research Approach
Aim of the paper is to provide a new insight into the intersection between supply chain management and cloud computing.
Therefore, we have chosen to develop an exploratory conduction of the study. Exploratory studies are suitable for investigating
contemporary phenomenon within its real-life context [22]. For structuring purposes, we have taken the most popular reference
model in supply chain management – SCOR – as outline for the study. Data for the study came on one hand from a
comprehensive literature review and on the other hand from the study of market information and expert opinion. All the
gathered information was classified into the five key processes of the SCOR model. From this classification, recommendations
were drawn.
A VIEW ON THE MARKET FOR CLOUD SOLUTIONS FOR LOGISTICS
There are already several examples existing on the market that describe the successful transition of enterprises towards a
cloud-based architecture to their logistics systems. A current example is the decision of the Mexican brewer Grupo Modelo
Group to adjust its export logistics to a cloud-based system [23]. Grupo Modelo sells 13 brands in 160 countries, including the
highly successful beer Corona Extra and making it the leading Mexican beer manufacturer. The cloud-based logistics system
allows for Grupo Modelo an optimized adaptation of products to demand a new level of transparency and control of all
logistics processes. Other examples from the field of logistics service companies are the COSCO Logistics and FedEx.
Together with CloudX (solution provider), FedEx introduced the cloud computing within the company (private cloud) in 2011.
FedEx has moved to hybrid cloud (Salesforce.com) to get more advantages of this transition. This step enables FedEx to focus
on its customer relationship management and obtain a single interface for many of its sales processes [24]. In the case of the
giant Chines COSCO Logistics, the transition start at 2009 with the aim to provide a SaaS service to their customers,
subsidiaries and distributors allowing them to use the same system [25].
As already confirmed in the Fraunhofer survey, these examples show that large companies with a high innovation ratio are
already heavily involved with the new opportunities and demonstrate first use of the potentials and improvements in practice.
In a concise market view, three directions may be distinguished. One direction is the appropriate industry software provider to
make their existing solution available in a cloud architecture on the market. They make use of the corresponding advantages of
minimizing risk and often better affordability for the customer. On closer examination, it must be said but often that the
manufacturers usually offer a SaaS model and use less of the specific benefits of a cloud architecture. One example is the
British company OmPrompt (www.omprompt.com), one of the optimized logistics processes EDI solution in a SaaS
architecture offering, thus enabling a complex integration of business partners, without requiring that a company invest in their
own EDI infrastructure.
The second direction is the solution providers of platforms that are already being used to process the appropriate logistical
operations. Here, one can see that taking place gradually increasing the supply portfolio. For example, the German company
Transporeon (www.transporeon.com) provides a logistics platform that offers the elements of transport assignment, time slot
management and tracking. In addition, a reporting and various additional functions are integrated. This platform has been
extended by a special solution to the Book of charging slots. The U.S. company GT Nexus offers at international level to a
platform that is complemented by a network of market participants and can be used not only for the processing of processes,
but also to establish new business.
A third variant on the way to the cloud-based solution provider service that can be seen is getting the demand for such services
from their own customers. These service providers are usually distinguished by their business content and use new
technologies to market them accordingly into solutions. Example is Cargoclix (www.cargoclix.com), a provider of an
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electronic marketplace for transport and logistics. Besides the core business for the award of short-and long-term transport
contracts, has now taken on the marketplace the opportunity to book time slots for loading and unloading of trucks. Due to the
architecture of the solution offered in the form of a seamless market place, this was possible by using existing business content.
Especially the last example shows that cloud computing is not just a technical aspect. The technology allows for existing
operators to expand its range, and the reorientation of existing business models. The result is first, a variety of providers for
certain issues, which usually leads to customers to lower prices for the services. Second, to develop new pricing models, as the
costs of cloud offerings have to be passed on to market participants. This leads to a shift of costs, the classification is still
observed to date. Overall, it can be stated that the offer is growing cloud-based solutions for supply chain still on, but it offers
because of the market situation in the logistics a high potential.

A STRUCTURED ASSESSMENT
The growing market acceptance and the first successful demonstration projects show that cloud architectures have a growing
influence on the design of supply chains. Now companies are raising the question of how to approach this issue. For this
purpose, the five main processes of the SCOR model in the context of cloud computing are considered separately. In order to
achieve a holistic view on the opportunities of cloud computing, we decided to take a more high-level framework for supply
chain management processes. The framework chosen for such a holistic approach is the SCOR model (Supply Chain
Operations Reference-model) [26]. This model was designed by the Supply Chain Council as a reference model for describing
business processes in the Supply Chain [3]. It draws on both corporate as well as enterprise-wide business processes described.
SCOR has established itself as a model on the market, especially shown by the fact that more than 1000 companies worldwide
have joined the Supply Chain Council. The active development of the model currently in Version 10.0 highlights the efforts to
establish the SCOR model as a standard in a growing market. It is not only appropriate to look at complex supply chains, but it
also offers the opportunity to improve basic requirements, which contributes significantly to the acceptance of the model.
The SCOR model includes five key supply chain operations Plan, Source, Make, Deliver and Return and is organized into four
levels of observation. The following investigation examines all activities in these five operations area whether they have an
impact on the return process of a cloud-based IT service or not. Table 1 gives an overview of all activities, which are relevant
for the return investigation. These activities have been identified in the SCOR model by expert discussion on practical
implementations of SCOR within companies
Table 1: Return relevant SCOR activities
Supply
Chain
Operation
Area
Plan

Source
Make
Deliver

Return

SCOR id

sP5.1
sP5.2
sP5.3
sP5.4
sS3.1
sS3.2
sM3.8:
sD3.9
sD3.10
sD3.11
sD3.14
sSR3.1
sSR3.2
sSR3.3
sSR3.4
sSR3.5

Activity

Identify, Prioritize, and Aggregate Return Requirements
Identify, Assess, and Aggregate Return Resources
Balance Return Resources with Return Requirements
Establish and Communicate Return Plans
Identify Sources of Supply
Select Final Supplier(s) and Negotiate
Waste Disposal
Pick Product
Pack Product
Load Product and Generate Shipping Docs
Install Product
Identify Excess Product Condition
Disposition Excess Product
Request Excess Product Return Authorization
Schedule Excess Product Shipment
Return Excess Product

Main Process: Plan
The process design of the process Plan includes the planning and management processes. In this case, a consultation between
the existing resources and future needs is done, and plans for the entire supply chain and procurement processes for exporting,
manufacturing and delivery are created. It is management of the business rules, evaluating the performance and various other
aspects of the supply chain such as logistics management and risk management. Finally, an alignment of the plans of the
supply chain has to be made to the financial plans of the company [3]. There are four activities in the SCOR model, which
have an impact on the future return of the IT service: Identify, Prioritize, and Aggregate Return Requirements (sP5.1), Identify,
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Assess, and Aggregate Return Resources (sP5.2), Balance Return Resources with Return Requirements (sP5.3) and Establish
and Communicate Return Plans (sP5.4)
Overall, it is necessary to synchronize the data and information flow in a cloud-based application infrastructure with the flow
of material and services in the real world. To achieve this, there has to be a mapping between elements of the internet data and
information flow and the elements in the material flow. For this mapping, standards like the EPCglobal framework architecture
may be used [27]. Another possibility is to use ID@URI, which describes a mapping between Internet addresses and unique
product identifier to enrich the products which additional information retrieved from other sources in the Internet.
The example of the Grupo Modelo, FedEx, and COSCO Logistics, showed that cloud-based architecture can achieve
significant positive effects. Just mentioned for example the optimized adaptation of products to meet the demand of the
customers was achieved through closer communication between business partners. Plus, for FedEx they claim that stack
smaller databases together helped to achieve economies of scale in addition to the advantage of the standardization to provide
better service at a lower cost. Despite the successful examples in the planning, it is still lagging behind in terms of
appropriate cloud-based solutions. It is observed that the sub-processes are modeled in company-specific implementation,
which is more of a hindrance for the use of cloud-based solutions. Therefore, existing examples on the market are very much
tailored to the needs of each project. It is expected that further efforts in the standardization process must take place in this area
to establish an appropriate range of solutions.
Main Process: Source
The process Source includes the acquisition, receipt and inspection of incoming material. In addition, it includes the
procurement processes and the identification and selection of appropriate suppliers. The management of business rules,
supplier performance and the processing of specific aspects such as supplier contracts and risk management complete the
purchasing process. There are three different sourcing strategies implemented in SCOR. Regarding cloud-based IT services,
the most similar sourcing strategy is Engineer-to-Order. In this sourcing strategy, two activities can be identified to have an
impact on the future return of the IT service: Identify Sources of Supply (sS3.1) and Select Final Supplier(s) and Negotiate
(sS3.2).
Therefore, selecting suppliers who have recycling and return plans, would be much appropriate. An interesting aspect in the
context of cloud architectures is the identification and selection of suppliers [28]. In a growing global markets given the task to
identify competent business partners, gets an ever-growing importance. Traditional search mechanisms such as an Internet
search using appropriate search engines and a catalog-based search in relevant supplier catalogs comes very quickly to the
limit of their possibilities. Especially when it comes to building long-term business relationships play next to the question of
whether the supplier can provide an appropriate material, other factors play a role. These other factors such as reliability and
general business practices can often only be established beyond pure search engines. Often, here are recommendations or
personal contacts relevant. Recent studies have shown that the proportion of partnerships that have a personal contact as a
background take a significant proportion of all business collaborations [29].
One way to transfer such personal contacts is to provide a digital level like digital social networks. Examples such as XING,
Facebook show how such digital networks are used to generate recommendations and to support new business development.
The positive effect of digital social networks in the identification of possible business partnerships continue in subsequent
phases of the selection and qualification. It is observed that these compounds are equipped with an increased trust in it [30],
which influences the negotiations for the conclusion of cooperation and development in the course of a business relationship
significantly positive. Thus, the integration of a component for digital social networking based on a cloud architecture makes a
compelling contribution to optimize the supplier identification.
4.3. Main Process: Make
The process Make includes processes such as production planning, production design, assembly, quality control and packing.
Even in these areas there already exist software solutions, available on a cloud basis and thereby allowing a cloud-based
production planning. On a closer examination of tenders, it can be seen, however, that all offers are substantially SaaS
solutions that offer an Internet-based access to a production planning system based on an ERP system. A true cloud solution is
not yet apparent. In the Engineer-to-Order strategy, there is only one activity relevant: sM3.8: Waste Disposal.
The manufacturing processes have in common is that they can be highly individualized. Almost every manufacturing company
has its own manufacturing processes that often make the value of the company through their individuality. Cloud solutions are
living in standards: in the data formats, the information formats used in the processes. Standardized processes with the standard
interfaces for integration. It is expected that the production area still needs some development in order to exploit the potential
of cloud architectures. A promising way seems to be the establishment of cloud-based process management infrastructures
which are suitable for a flexible composition of functional components [31]. These platforms are able to provide basic
information and process infrastructure which may be delivered from a cloud provider. Based on this platform it would be
suitable to define components for the functionality for supply chain management processes which will be provided from
different suppliers.
4.4. Main Process: Deliver
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The delivery processes include order processing and warehouse and transportation management. There are four activities in the
SCOR model, which have an impact on the future return of the IT service: Pick Product (sD3.9), Pack Product (sD3.10), Load
Product and Generate Shipping Docs (sD3.11) and Install Product (sD3.14).
In these areas, currently the widest field of existing services can be recognized. In the area of order processing, there are
corresponding CRM systems available on cloud-based systems or in a SaaS architecture. Order processing has the advantage to
be more homogeneous in the processes in many areas so that a variety of vendors can adopt them. A distributed control
structure of employees with tasks in the order management favors the development of cloud-based systems. But also in
transport management there is already a large number of solutions that can be included as part of a cloud-based overall
architecture.
An outstanding example is the logistic tracking, which is now offered by virtually every logistics company for its business
customers, but also for private clients. Here, there are small components that can be used to offer its customers the appropriate
information service. An example is the UPS provided widget that evidence (widget.ups.com). This widget is a software
component for the desktop of a computer. In this component, UPS displays relevant data to the particular user information
about their deliveries available. It is expected that such components make a large contribution in the future motivated through
the standardization of processes and information to realize significant potential for cloud-based solutions in the delivery
processes.
4.5. Main Process: Return
The return processes include the return and the withdrawal of all in the course of the supply chain resulting undesirable or not
or no longer needed goods. The areas of the withdrawal process are currently largely not directly related to cloud-based
solutions supported. Support refers indirectly to the offer to the CRM solutions and an offer to the logistics solutions instead.
These sub-processes are integrated to optimize the return about a product or the award of an RMA number. Dedicated solutions
for the return area are currently not identified yet on the market. Nevertheless, it is expected to be created solely on the basis of
existing legislative provisions here relevant offers, which can then be re-integrated under a cloud architecture into an existing
offer. In FedEx example, the company took into consideration some crucial questions in the early stage like, understand how
much data transformation the vendor is capable of performing, identify system limitations, understand what technology will be
used in the cloud, but we could not investigate if they have mentioned the return process in the Service Level Agreement.
There are five activities in the SCOR model, which have relevance for the return process: Identify Excess Product Condition
(sSR3.1), Disposition Excess Product (sSR3.2), Request Excess Product Return Authorization (sSR3.3), Schedule Excess
Product Shipment (sSR3.4) and Return Excess Product (aSR3.5).
This is particular relevant in the case of a partial return of a cloud-based business application. To illustrate this on the previous
example: assume, that the company wants to change the logistics module in the business application and move from
application provider B to application provider D (see figure 2).
By looking at this scenario, several issues arise. From a first look, the straight forward solution would be to migrate data from
provider B to provider D and exchange the application. But actually, cloud providers are not well prepared to extract data in a
way that the data can be used seamlessly by another application [12]. In practice, the scenario of data migration might work for
master data, but for transactional data, there are a lot of problems. But this means that data migration from one application
provider to another leads to a reduction of information in the new application. Maybe this restriction is also part of the business
model of some cloud providers, the question is how to deal with this issues when having agile business applications in mind.
Another issue is the transition of application states from one application provider to another. Business applications are highly
stateful [32] and concerning the time aspect of transition from one provider to another, the states of the business processes have
to be considered to ensure proper condition in the target system.
Another issue to mention is the correct data deletion by the “old” provider. Relevant in the discussion of this question is the
strict observation of relevant regulation as well as the time factor in the transition again. It is necessary to ensure correct
deletion at the correct time to ensure the proper function of the whole application.
SUMMARY AND OUTLOOK
The aim of this paper was the structured exploration of service return in the case of cloud-based business applications. For this,
the case of logistics applications have been investigated. For a structuring element, SCOR was selected to provide a holistic
view on the supply chain. From this investigation, observations and recommendations have been developed for further
investigation and industrial practice.
This explorative study can be seen as a first step to put some light into the emerging topic of return issues in cloud-based
solutions. To achieve real agility in business application, these issues have to be investigated more in depth. Therefore, as a
next step, a broad market study would be reasonable to investigate the return processes in leading cloud-based solutions. This
would help to gain more insight into the market mechanism behind service return. As a second step, the development of a
conceptual framework for return in IT service provisioning would help to understand more of the theoretical insights. This
would help to develop new methods for enhancing return processes in the IT service industry.
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